The water vapor explosion (WVE) process that was developed in this study is used to separate wood materials into small wood elements. The WVE process was directly applied to the separation of Sugi (Cryptomeria Japonica) and Karamatsu (Laryx leptolepis) in the forms of sawn timbers and slabs. In this process, wood materials were exploded from within by the force of water vapor generated by compression under high pressure and temperature and evaporation of the internal moisture. For the WVE of wood materials, appropriate conditions (pressure, temperature, andtime) were required. By WVE of Sugi and Karamatsu sawn timbers with the moisture content (MC) of air-dried (MC=10-20%) condition, mainly strands and chips were obtained. WVE of Sugi sawn timbers and slabs adjusted to 100-200% MC (water-soaked) also produced fiber bundles that were long, narrow, and flexible.
Utilizing forestry residues and wood waste is important for achieving a recycling-oriented society.
One way to utilize forest residues and wood waste is reducing them into small wood elements, and to produce reusable wood materials by adhesion, lamination, and composite formation. It is necessary to improve the efficiency of the conventional process for producing wood elements such as hammermilling, shaving, etc., and to improve the quality of wood elements, since they are closely related to the properties of the reproduced wood materials such as fiberboard, particleboard, and oriented strand board.
It is also important to develop a process for separating wood materials into small wood elements with properties and shapes different from those obtained by the conventional processes.
The WVE process 1 that was developed in this study separates wood materials into small wood elements including fiber bundles, strands, and chips.
In this process, wood materials are exploded from within by the force of water vapor generated by compression under high pressure and temperature and evaporation of the internal moisture ( Fig.1) , which is significantly different from conventional explosion (usually known as "steam explosion"2).
Unlike the steam explosion process, the WVE process does not depend on external steam of high pressure and temperature; instead, it uses water vapor generated by evaporation of the internal moisture to separate wood materials. Shapes and sizes of wood elements obtained by WVE were nonuniform, and it is difficult to classify them. In this study, these wood elements were divided into fiber bundles, strands, chips, and powders according to their shapes and sizes (Fig. 2 The yield of wood elements obtained by WVE of water-soaked Sugi sawn timbers is shown in Table 1 .
The yield of wood elements, including fiber bundles, Table 1 Average yield of wood elements obtained by water vapor explosion of Sugi sawn timbers (water-soaked) (weight%) strands, chips, and powders, was 30-50% in weight.
This would be due to the low airtightness of the explosion device. Water vapor. generated in sawn timbers escaped from the narrow space between the heating plates and side blocks, so the pressure of water vapor required for the explosion was not maintained in the sawn timbers. In order to increase the yield of wood elements, particularly fiber bundles, an improved explosion device that is closed up tightly and holds the water vapor in the wood materials should be developed.
The sizes and bulk densities of fiber bundles and chips obtained by WVE of Sugi sawn timbers (water-soaked) are shown in Table 2 . Fiber bundles and chips could be classified using screens, because their shapes, sizes, and bulk densities were different.
The shapes of fiber bundles were various, so classifying them into three size classes using screens would be difficult. The bulk densities of fiber bundles were almost the same, so classifying them by their weights would be also difficult. Chips could be divided into two size classes using screens. In this study wood elements obtained by WVE were classified according to their shapes and sizes.
This classification method was subjective, and the variation in the classified wood elements would become large. But the data collected in this study were considered to be useful to develop an objective classification method in future. 
